Sensitivity to the choice of global emissions scenarios
The 2030 regional and national allocations of the '2°C-pre2020peak' scenarios presented in Figure 1c -l of the main article are less stringent than the results derived using the same allocation modelling and parameterization applied to global emissions scenarios in line with the G7 Elmau agreement 6 . The Elmau Agreement of June 2015 stated two global mitigation goals: 'a decarbonisation of the global economy over the course of this century' and 'the upper end of the latest Intergovernmental Panel on Climate Change recommendation of 40%-70% reductions by 2050 compared to 2010'. These two goals were interpreted in ref. 6 as a 60-70% global emissions reduction below 2010 by 2050 and a net-zero CO2 emissions by 2100. While the Paris Agreement is more stringent than the Elmau agreement at the end of a century with a net-zero GHG target, it doesn't provide near-or mid-term mitigation targets. The global emissions scenarios consistent with Elmau agreement are in average lower in 2030 and 2050 than the global emissions scenarios consistent with the Paris Agreement 2°C goal. The regional ranges presented in Figure 1h -l are therefore slightly less stringent for each equity approach compared to the regional results presented in Figure 3 of ref. 6 .
Comparison with multi-approach allocations of 2°C scenarios
One study 13 previously used the same modelling and parameterization of the GDR approach as our study and applied it to the RCP2.6 global emissions scenarios 14 . These GDR allocations of RCP2.6 emissions are slightly more stringent than the GDR allocations of the '2°C-pre2020peak' scenarios of our study for China and India, and much more stringent for the USA and the EU with 2030 targets of 83% and 88% below 2010 levels respectively. The overall greater stringency of the GDR allocations in line with RCP2.6 results from the lower global emissions of the RCP2.6 in 2030 compared the average of the '2°C-pre2020peak' scenarios, excluding LULUCF and bunker emissions.
The 'equal cumulative per-Capita' modelling of ref 13 uses a 'straight-line' approach, rather than a 'spline-line' approach 4 , and restricts allocation to business-as-usual emissions at maximum, and the sum of national allocations does not add up to a least-cost mitigation scenario. The results of ref. 13 have more stringent 2030 targets compared to our '2°C-pre2020peak' CPC results, for India with +98% of 2010 levels, less stringent for China with -23% and similar for the EU with -43% and the USA with -57%. In general, the convergence date used for the 'equal cumulative per-Capita' modelling of ref. 13 ranges from 2060 to 2100 at the latest, which is overall earlier than the 2100 convergence of our study. We choose 2100 as the convergence date to achieve equal cumulative per capita emissions as 2100 is the date of the temperature goals of the Paris Agreement and the latest date to achieve net-zero emissions. Per capita convergence at an earlier date results in more stringent near term allocations for high historical emitters as there is less time to compensate for the historical debt they have "towards other nations". 6 The 'Common-but-differentiated Per-Capita Convergence' (CDC) of ref. 13 reflects the 'equality' category of the IPCCAR5 Figure 6 .28 adapted from ref. 15 , as does our EPC approach. However, the modelling of the transition to strict equal per capita emissions of the CDC approach differs substantially from the transition of our EPC approach. The CDC approach allows countries' percapita emissions to grow following BaU projections until they reach the value of a linear interpolation between the highest national per-capita 2013 level and zero at some date in the future. The CDC 2030 allocation is similar for China (-32% of 2010 levels), slightly less stringent for the USA (-41%), slightly more stringent for the EU (-41%) and a lot more stringent for India (+84%), compared the EPC allocations of the '2°C-pre2020peak' scenarios. The population is expected to decline in the EU but to increase in the USA and can explain the relative difference of stringency of the studies during the transition period. Moreover, the INDC of India, and then possibly the BaU emissions projection used in the ref. 13 , is below the average of our EPC allocation, which is in agreement with the greater stringency of the 2030 CDC allocation compared to our study. Generally, the stringency of the CDC approach increases for countries as they reach the threshold value that constrains them to decrease their emissions. As a result, the CDC approach is initially less stringent than the EPC approach for most countries but more stringent at a later time that depends on the convergence date selected for the CDC approach.
Aside from ref. 6 , the study of Pan et al. 16 is the only one to apply a wide range of equity approaches to allocate at the national levels the GHG emissions of a unique scenario. We compare our results, the range over the five equity approaches averages in the '2°C-pre2020peak' case, to the interquartile range of allocations in line with the 2°C objective of ref. 16 .
Comparison with our results are limited since ref. 16 only presents results aggregated over all equity approaches and gives very limited details on the modelling and parameterization of these 25 allocations. Looking at 2030 results, our results are more stringent for China and India, and less stringent for the EU and the USA. For 2050, our results are in line with ref. 16 for these four countries.
Results comparison with IPCC results
The equity modelling of this study follows the categorization presented in Figure 6 .28 of the IPCCAR5 17 adapted from ref. 15 . Figure 6 .28 displays a range of 2030 regional emissions allocations over the 40 studies included for each of the five equity categories. All these 40 studies allocate emissions consistent with a likely chance to limit global warming to 2°C over the century, but follow different global emissions scenarios (sometimes derived from CO2 budgets). The ranges of 2030 targets displayed in Figure 6 .28 of the IPCCAR5 are therefore reflecting both the different modelling of an equity concept and the choice of global scenarios to which the allocation approach is applied. To the contrary, the emissions ranges of our study presented in Figure 1h -l only result from the range of global scenarios selected to match the goals of the Paris Agreement. We compare the results of Figure 6 .28 of the IPCCAR5 our results in the 2°C-pre2020peak of Figure 1h -l.
For the 'capability' category, we find more stringent targets for the OECD and Economies In Transition (EIT) regions, a similar target range for Asia but less stringent for Latin America (LAM) 7 and in particular for Middle East and Africa (MAF). These differences arise from our modelling of the capability approach 18 that does not assume BaU emissions scenarios, as detailed in ref. 6 . Our results for the 'equality' category are similar to the IPCC figure for the OECD and EIT, but less stringent for AISA, LAM and in particular for MAF. The modelling of the transition period and the choice of global scenarios are the main factors to the variability of the results of the 'equality' category. Our results for the GDR approach are significantly less stringent for the OECD, EIT MAF and LAM, but similar for ASIA, compared to the 'Responsibility-capability-need' category of the IPCCAR5 figure. The choice of the global target and BaU emissions scenarios has a strong impact on the GDR allocation. Our results for the CPC approach are slightly less stringent for the OECD, EIT and ASIA and significantly less stringent for LAM and MAF, compared to the 'equal cumulative per capita' category of the IPCC figure. Unlike the studies included in the IPCC figure, our study directly attributes GHG emissions adding up to a cost-optimal scenario. Our approach achieves strict equal cumulative per capita over the 1990-2100 period 6 , including an emission discount rate or 1.5% for emissions before 2010. Some studies of the IPCCAR5 figure do not allow for negative emissions, and therefore allocate more stringent near-term mitigation targets 4 . The 'staged approaches' category of the IPCC figure groups a wide range of equity approaches 15 , including but not restricted to the grandfathering approach. The CER approach modelled here, representative of the grandfathering approach, is less stringent for OECD and EIT, but similar for ASIA, MAF and LAM.
Mid-century mitigation rates
By 2050, more stringent mitigation is required from almost all countries to aim at 1.5°C than to aim at 2°C under '2°C-pre2020peak' or '2°C-statedINDC' cases (Supplementary Figure 2) . In particular, the averaged allocation of the 'major economies' under the '1.5°C-pre2020peak' case is 20 percentage-points lower than the '2°C-pre2020peak' case and 16 percentage-points lower than the '2°C-statedINDC' case, while allocations of 'other economies' (all countries other than the G8 and China) are respectively 50 and 60 percentage-points lower (Supplementary Figure 2) . Reaching 1.5°C requires less additional effort, compared with '2°C-pre2020peak' or '2°C-statedINDC' cases, in 2050 from developed countries than developing countries, which mitigate less by 2030. Many Southern-Asian (in yellow and orange) and African countries (in green) have higher 2050 allocations than their respective 2010 levels under each of the three cases. Over this period, India's allocations are higher in 2050 than its 2010 level under all cases but '1.5°C-pre2020peak'. In contrast, developed countries, but also China or Russia have allocations at least 60% below their 2010 levels. 
Per approach mitigation rates
We compare allocations in 2030 of each approach, as a fraction of 2010 levels, under the '1.5°C-pre2020peak', '2°C-pre2020peak' and '2°C-statedINDC' cases. In 2030 for the CAP, the EPC and the CPC approaches, developed countries have almost similar allocations under '1.5°C-pre2020peak' and '2°C-pre2020peak' (left hand side panels of Supplementary Figure 4 ). For these three approaches, developing countries have significantly lower allocations under the '1.5°C-pre2020peak' case compared to the '2°C-pre2020peak'. It is worth noting that the transition period of CAP and EPC approaches extends until 2040. The GDR allocation, which strongly depends on the difference between the business-as-usual and the targeted scenarios, results in similar allocation differences between the '1.5°C-pre2020peak'' and '2°C-pre2020peak' for most countries irrespectively of their development. Finally, the CER approach allocates the same relative emissions changes to all countries, and the differences between the '1.5°C-pre2020peak' and '2°C-pre2020peak' cases is therefore the same for all countries. 
Per approach peaking emissions and phase-out year
In the manuscript, Figure 2e -g shows the comparison of emissions peaking timing and magnitude, and net-zero emissions timing averaged over the five concepts of equity for the '1.5°C-pre2020peak' and '2°C-pre2020peak' cases. In Supplementary Figure 5 , peaking timing and magnitude, as well as net-zero emissions timing are compared for each of the five equity approaches individually. The peaking emissions timing of 'other economies' under '1.5°C-pre2020peak' is ten years earlier than under '2°C-pre2020peak' for all approaches (except for the GDR that is 18 years earlier). Developed countries should peak emissions immediately for both '1.5°C-pre2020peak' and '2°C-pre2020peak' for all approaches but the CER. The timing difference of net-zero emissions between '1.5°C-pre2020peak' and '2°C-pre2020peak' varies across approaches. Under the CER and EPC approaches, all countries should reach net-zero together in 2083 towards 2°C, and 2075 towards 1.5°C. The CAP approach -that allocates per capita shares of global emissions inversely proportional to per capita GDP when global emissions are positive, and proportional to GDP per capita when global emissions are negative 6 -requires developed countries to phase out up to 18 years earlier under '1.5°C-pre2020peak' compared to '2°C-pre2020peak', while developing countries have similar phase-out dates in both cases. The CPC approach allocates negative emissions to some countries over the century and net-zero emissions in 2100 to the others countries, depending on the parameterisation. Most countries that have negative emissions under both '1.5°C-pre2020peak' and '2°C-pre2020peak' (e.g. developed countries, China…) should reach net-zero emissions 9 years earlier towards 1.5°C. The GDR approach allocates negative emissions towards 1.5°C about ten years earlier than towards 2°C and as early as 2025 for 'major economies'. Many developing countries have strictly positive allocations over the course of the century under the GDR approach.
emissions are shown under a logarithmic scale in % of 2010 levels. Colours indicate countries' world region. Colours indicate countries' world region, and the G8+China (larger disk) and the rest of the world (smaller disk) are shown in grey.
Annual mitigation rates and minimal allocations
The annual mitigation rate of a national allocation reflects the additional effort (domestic mitigation or international support) that a country is allocated from year to year. We compare the maximal annual mitigation rates under the different scenario sets. The maximal mitigation rate over the century is 0.5 additional percent of 2010 levels (percentage-points) more stringent under '1.5°C-pre2020peak' than under '2°C-pre2020peak' for 'major economies' but 0.4 percentage-points less stringent for 'other economies' (Supplementary Figure 6) . However, delaying mitigation towards the 2°C goal until 2030 requires greater maximal mitigation rates than immediate action towards 1.5°C, both at the global (Figure 1a and ref. 2 ) and national (Supplementary Figure 6 ) levels for most countries. 
Effect of national allocation on global 2030 levels

Average ambition INDC assessment
In the main article, Figure 3 presented the effect on global 2030 emissions of a country (or country group) following equitable allocations derived in this study when the rest of the world follows the 'high-ambition' INDC assessment 3 (which uses conditional targets when available). In Supplementary Figure 8 we show the effect on global 2030 emissions of a country (or country group) following equitable allocations when the rest of the world follows their INDCs (average of 'high-ambition' and 'low-ambition' assessments'). The aggregate INDCs, excluding LULUCF and bunker emissions in 2030 is 51.8 GtCO2eq (or 52.7 GtCO2eq when including the 'missing countries') and the gap to the average of cost-optimal '2°C-pre2020peak' scenarios is then 11.7 GtCO2eq, and 23.3 GtCO2eq to the average of '1.5°C-pre2020peak' scenarios. In this configuration, the G8, China and India as a group could close that mitigation gap by accepting the average of their five equitable allocations, provided that the rest of the world reaches its aggregate INDC level. Closing the mitigation gap to the average of the '1.5°C-pre2020peak' scenarios requires more than the G8, China and India following the average of their equitable allocation. 
'Low-ambition' INDC assessment
In Supplementary Figure 9 we show the effect on global 2030 emissions of a country (or country group) following equitable allocations when the rest of the world follows the 'low-ambition' INDCs (that is unconditional INDC and higher emissions end of the range of the INDC assessment uncertainty). The aggregate 'low-ambition' INDCs, excluding LULUCF and bunker emissions in 2030 is 54.8 GtCO2eq (or 55.7 GtCO2eq when including the 'missing countries') and the gap to the average of cost-optimal 2°C-pre2020peak scenarios is then 14.7 GtCO2eq, and 26.3 GtCO2eq to the average of '1.5°C-pre2020peak' scenarios. In this configuration the G8 and China (even with India) cannot close the mitigation gap to the average of '2°C-pre2020peak' scenarios by following the average of their five equitable allocations.
2.7 Near and mid-term regional and sub-regional
Regional and sub-regional results in 2030
In the manuscript, Figure 1h -l shows the 2030 mitigation target for 5 world region, under the five equity approaches, for 1.5°C, 2°C. In Supplementary Figure 10 , we add to the comparison scenarios towards 2°C with delayed action. As mentioned in the main article and in the Methods, these scenarios peak in 2030 and have high SO2 concentration and are therefore only loosely consistent with the Paris Agreement. Emissions allocations in 2030 under '2°C-2030peak' scenarios are obviously less stringent for any region under any approach than under the '2°C-pre2020peak' or '1.5°C-pre2020peak' scenarios.
In Supplementary Figure 11 
